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DETAILED ACTION 

This action responds to the Amendment filed 15 March 2004. 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 3-5, 8-17, 28, 30 and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent Application 2002/0027286 Al (Sundararajan et al.) in view of US 
6,143,658 (DonneUy, Jr. et al). 

Regarding independent claim 1, Sundararajan discloses a process for producing an 
integrated circuit conprising forming a copper damascene structure 140, 145 on a substrate (Fig. 
lA); forming a copper oxide on the copper during CMP (as further hmited by instant claim 8); 
reducing the copper oxide by contacting the oxide with "typically" hydrogen or ammonia plasma 
—which is a vapor— (paragraphs [0008] and [0018]), prior to forming a layer conprising silicon 
carbide, SiC or SiCN (paragraph [0009] and) in the same chamber, wherein the reduction 
improves the surface for depositing the SiC or SiCN layer, and wherein the layer of SiC or SiCN 
serves as an etch stop 125 (Fig. IB; paragraph [0022]). 

Regarding independent claim 28, Sundararajan discloses a process for producing an 
integrated circuit comprising the following steps in order, 

depositing a copper layer 140, 145 on a substrate (Fig. 1 A); 
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subjecting the copper layer to a CMP process; 

contacting the substrate with a hydrogen plasma reducing agent (paragraphs [0008]- 
[0009]); and 

depositing a SiN, SiC, or SiCN etch stop layer (paragraph [0009]), as further limited by 
instant claims 30 and 32. 

Sundararajan does not teach that the reductive treatment employs contacting the copper 
oxide with an organic, vapor phase reducing agent that is not plasma activated. 

Further regarding claims 1 and 28 and regarding claims 4 and 5, Donnelly teaches that 
vapor phase reduction of copper oxide using an organic reducing agent, specifically H(hfac) or 
hydrogen hexafluoroacetylacetone —which is the alcohol form or "enol" form of the P-diketone~ 
afler treatment with a hydrogen plasma to provide better conductivity between wiring line and 
vias by removal of copper oxide (Donnelly, col. 2, line 57 to col 3, line 28). 

It would have been obvious for one of ordinary skill in the art, at the time of the invention 
to use the organic, vapor phase reducing agent of Donnelly after the hydrogen plasma reduction 
of Sundararajan because Donnelly teaches that the organic, vapor phase reducing agent after 
hydrogen plasma treatment results in better adhesion of the metal layer than with that resulting 
from a hydrogen plasma (Donnelly, col. 2, line 57 to col. 3, line 28). 

Regarding claim 3, an etch stop layer is a hard mask by definition. Even so, it has been 
held that to be entitled to weight in method claims, the recited structure hmitations therein must 
affect the method in a manipulative sense, and not amount to the mere claiming of a use of a 
particular structure. See Ex parte Pfeiffer, 1962, CD. 408 (1961). In this case that the SiC layer 
serves as a stop layer is not manipulative of the method and therefore is not considered to have 
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patentable weight. Moreover, because the materials are the same in the same damascene 
structure as shown in Applicant's figures, it is very clear that the SiC serves as a hardmask to 
every extent as indicated by Apphcant. 

Regarding claims 9, because the copper is necessarily exposed during CMP and cleaning, 
the oxide is formed by exposure to "a cleanroom atmosphere." 

Regarding claims 10-12 and 14-16, Sundararajan discloses the deposition necessarily 
takes place in a first chamber. The temperature therein is 300 to 450 °C. Further regarding claim 
16, although the temperature of about 400 °C is not specifically indicated, the selection of the 
400 °C is obvious because it is a matter of determining optimum process condition by routine 
experimentation with a limited number of species. See In re Jones, 162 USPQ 224 (CCPA 
1955)(the selection of optimum ranges within prior art general conditions is obvious) and In re 
Boesch, 205 USPQ 215 (CCPA 1980)(discovery of optimum value of result effective variable in 
a known process is obvious). 

Regarding claim 13, that the second chamber is clustered to a first reaction chamber does 
not have patentable weight because it is not manipulative of the invention. See Ex parte Pfeiffer, 
as above. Nonetheless, cluster tools are known and it would be obvious to one of ordinary skill in 
the art to use a cluster tool with separate chambers for the separate processes as in a cluster tool, 
to protect the copper layer from re-oxidation prior to the deposition of the SiC layer, in 
accordance with the objective in Sundararajan. 

Regarding claim 17, Sundararajan does not disclose the temperature at which the 
copper is reduced. It would have been obvious for one of ordinary skill in the art, at the time of 
the invention to use the same temperature for reducing the copper oxide layer as that used for 
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deposition in order to save time in changing the temperature, and because it would appear that 
the reduction temperature being equal to the deposition temperature would work just as well as 
some other temperature. 

3. Claims 2 and 3 1 are rejected under 35 U.S. C. 103(a) as being unpatentable over 
Sundararajan in view of Donnelly as applied to claims 1 and 28 above, and further in view of 
Applicant's admitted prior art (APA). 

The prior art of Sundararajan in view of Donnelly, as explained above, discloses each 
of the claimed features except for indicating that the silicon carbide layer contains oxygen. 

APA teaches that it is known to use SiC and SiOC as a barrier/etch stop layer. (See 
instant specification, p. 3, lines 8-10.) 

It would have been obvious for one of ordinary skill in the art, at the time of the invention to use 
silicon carbide with oxygen, because the selection of a know material suitable for an intended 
purpose is prima facie obvious in the absence of unexpected results. Moreover, one of ordinary 
skill would be motivated to use SiOC because it has a lower dielectric constant than silicon 
nitride, thereby aiding in the reduction of RC delay which is highly desired in the art. 

Terminal Disclaimer 

4. The terminal disclaimer filed on 15 March 2004 disclaiming the terminal portion of any 
patent granted on this application which would extend beyond the expiration date of US 
6,482,740 has been reviewed and is accepted. The terminal disclaimer has been recorded. 
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Response to Arguments 

5. Applicant's arguments filed 15 March 2003 have been fully considered but they are not 
persuasive. 

Applicant argues that Examiner mischaracterizes Donnelly, Jr. in that H(hfac) does not 
have "reducing activity." Examiner respectfully disagrees. The instant specification defines 
"reducing" and "reduction" and "copper layer" at p. 5, as 

"As used herein, the terms 'reduction' and 'reducing' refer to the 
removal of oxygen atoms from a copper layer. 'Reduction' does not have 
to be complete reduction, and some oxygen atoms may remain in a 
copper layer after it has been reduced. Thus, a copper layer that is 
'reduced' or 'at least partially reduced' is a copper layer fi-om which 
some, but not necessarily all oxygen atoms have been removed." 

"The term 'copper layer' broadly refers to a layer of copper, a 
layer of copper oxide or a layer that conr5)rises both copper and copper 
oxide." 

There is nothing in the definition of reduction that prohibits removal of copper along with the 
oxygen. Accordingly, Donnelly, Jr. meets Applicant's own definition of reduction because 
oxygen is being removed from the copper layer. Accordingly, it is improper for Apphcant to 
forward an argument that directly contradicts Applicant's own admissions on the record. 
In this regard, it has been held by the Courts: 

Claim interpretation must begin with the language of the claim itself See Smithkline 
Diagnostics, Inc. v. Helena Laboratories Corp,, 859 F.2d 878, 882, 8 USPQ2d 1468, 1472 (Fed 
Cir. 1988). 

First, and most important, the language of the claim defines the scope of the protected 
invention. Yale Lock Mfg. Co. v. Greenleaf 1 17 U.S. 554, 559 (1886) ("The scope of letters 
patent must be limited to the invention covered by the claim, and while the claim may be 
illustrated it cannot be enlarged by language used in other parts of the specification."); Autogiro 
Co. of Am. V. United States, 384 F.2d 391, 396, 155 USPQ 697, 701 (Ct. CL 1967) ("Courts can 
neither broaden nor narrow the claims to give the patentee something different than what he 
has set forth [in the claim]."). See also Continental Paper Bag Co. v. Eastern Paper Bag Co., 
210 U.S. 405, 419 (1908); Cimiotti Unhairing Co. v. American Fur Ref. Co., 198 U.S. 399, 410 
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(1905). Accordingly, "resort must be had in the first instance to the words of the claim" and 
words "will be given their ordinary and accustomed meaning, unless it appears that the 
inventor used them differently." Envirotech Corp. v. Al George, Inc., 730 F.2d 753, 759, 221 
USPQ 473, 477 (Fed. Cir. 1984). Second, it is equally "fundamental that claims are to be 
construed in the light of the specification and both are to be read with a view to ascertaining the 
invention" United States v. Adams, 383 U.S. 39, 49, 148 USPQ 479, 482 (1966). 

The general claim construction principle that limitations found only in the specification 
of a patent or patent appUcation should not be imported or read into a claim must be followed. 
See In re Priest, 582 F.2d 33, 37, 199 USPQ 11,15 (CCPA 1978). One must be careful not to 
confuse impermissible imputing of limitations from the specification into a claim with the 
proper reference to the specification to determine the meaning of a particular word or phrase 
recited in a claim. See EJ, Du Pont de Nemours & Co, v. Phillips Petroleum Co., 849 F.2d 1430, 
1433, 7USPQ2d 1129, 1131 (Fed Cir.), cent, denied, 488 U.S. 986 (1988). 

As stated by the court in In re Hiniker Co., 150 F.3d 1362, 1369, 47 USPQ2d -523, 1529 
(Fed. Cir. 1998) "[t]he name of the game is the claim." Claims will be given their broadest 
reasonable interpretation consistent with the specification, and limitations appearing in the 
specification are not to be read into the claims. In re Enter, 756 F.2d 852, 858, 225 USPQ 1, 5 
(Fed. Cir. 1985). 

For at least these reasons, the arguments are not found persuasive. 



Conclusion 

6. TfflS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
pohcy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Erik Kielin whose telephone number is 571-272-1693. The 
examiner can normally be reached on 9:00 - 19:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on 571-272-1702. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appUcations 
may be obtained from either Private PAIR or PubUc PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Bnk Kielin 
Primary Examiner 
30 March 2004 



